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1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: "21" in fig. 4A. Corrected drawing sheets in compliance with 37 CFR 

1 .121 (d), or amendment to the specification to add the reference character(s) in the 
description in compliance with 37 CFR 1 .121(b) are required in reply to the Office action 
to avoid abandonment of the application. Any amended replacement drawing sheet 
should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

2. The disclosure is objected to because of the following informalities: It is believed 
that the monocrystalline silicon substrate is "21" instead of "41" (page 32, line 3). It is 
believed that "76a" (not "15b") is being referred to the low concentration drain region 
(page 62, line 6). It is believed that "15b" (not "75b") is being referred to the high 
concentration source region (page 62, line 8). It is unclear what are the reference 
numerals for the projections and the isolating insulating film in figs. 19A to 19C. 

Appropriate correction is required. 

3. The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 
of the following is required: The element isolating insulating film having a top surface 



Application/Control Number: 10/623,732 Page 3 

Art Unit: 281 1 

projecting upward above a surface of the semiconductor layer; and a MOS type element 
formed within said element region and having a gate insulating film and a metal gate 
electrode formed thereon, wherein: said gate insulating film and said metal gate 
electrode are formed on a top surface and sides of the semiconductor layer in said 
element region which are not covered with said element isolating insulating film as 
claimed in claim 3. The difference in height from said substrate between the top surface 
position of said semiconductor layer and the top surface position of said element 
isolating insulating film is at least five times as large as a thickness of said gate 
insulating film as claimed in claim 4. The MOS element includes a source/drain region 
and the difference in height from said substrate between the top surface position of said 
semiconductor layer and the top surface position of said element isolating insulating film 
is substantially at least a junction depth of said source/drain region as claimed in claim 
5. A metal gate electrode formed on the gate insulating film, said gate insulating film 
and said metal gate electrode being formed on a top surface and sides of the 
semiconductor layer in said element region which are not covered with said element 
isolating insulating film as claimed in claims 38 and 39. 

4. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the structures of claims 
3-5, 38 and 39 as mentioned in paragraph 3 must be shown or the feature(s) canceled 
from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
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replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. The replacement sheet(s) should be labeled "Replacement 
Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct any portion of 
the drawing figures. If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

5. Claims 1 , 2 and 39 are objected to because of the following informalities: Claim 
1, line 8, the phrase "the element regions" has no antecedent basis. Claim 2, line 8, the 
phrase "said element regions" has no antecedent basis. Claim 39, line 2, the phrase 
"the gate insulating film" has no antecedent basis. Appropriate correction is required. 

6. Claims 1-5 and 34-39 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 1 , lines 4-5, claim 2, lines 4-5, claim 3, lines 4-5, the phrase "an element 
isolating insulating film provided in the trench for partitioning said semiconductor layer 
into an element region" is vague and indefinite. Fig. 1 E shows an element isolating 
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insulating film [2] provided in the trench for partitioning said semiconductor layer into a 
plurality of element regions. It is believed that the phrase should rewrite as "an element 
isolating insulating film provided in the trench for partitioning said semiconductor layer 
into a plurality of element regions". 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

8. Claims 1 , 2, 35 and 36 are rejected under 35 U.S.C. 1 02(b) as being clearly 
anticipated by Yamazaki. 

In regards to claim 1 , Yamazaki shows all the elements of the claimed invention in 
fig. 8F. It is a semiconductor device, comprising: a substrate [101] having a 
semiconductor layer [103] and a trench (the area occupied by the lower portion of the 
oxide film [110]), said semiconductor layer being an epitaxial layer, said trench 
partitioning said semiconductor layer into a plurality of regions; an element isolating 
insulating film [110] provided in the trench for partitioning said semiconductor layer into 
a plurality of element regions, the element isolating insulating film having a top surface 
projecting upward above a surface of said semiconductor layer; and a MOS type 
element formed within a corresponding one of the element regions and having a gate 
insulating film [118], wherein: a difference in height from the substrate between the top 
surface position of said element isolating insulating film and the top surface position of 
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said semiconductor layer is at least three times as large as the thickness of said gate 
insulating film. 

In regards to claim 2, Yamazaki shows all the elements of the claimed invention in 
fig. 8F. It is a semiconductor device, comprising: a substrate [101] having a 
semiconductor layer [103] and a trench (the area occupied by the lower portion of the 
oxide film [110]), said semiconductor layer being an epitaxial layer, said trench 
partitioning said semiconductor layer into a plurality of regions; an element isolating 
insulating film [1 10] provided in the trench for partitioning said semiconductor layer into 
a plurality of element regions, the element isolating insulating film having a top surface 
projecting upward above a surface of the semiconductor layer; and a MOS type element 
formed within a corresponding one of said element regions, wherein: a difference in 
height from the substrate between the top surface position of the semiconductor layer 
and the top surface position of the element isolating insulating film is at least 10 nm 
because the height of the top portion of the insulating film [110] is larger than the 
thickness of the gate insulating film [118] (col. 15, lines 10-14). 

In regards to claims 35 and 36, Yamazaki further discloses said element isolating 
insulating film [1 1 0] is a thermally grown oxide film (LOCOS oxide film), and said 
element isolating insulating film and said element region make an interface which is 
substantially perpendicular to a top surface of said semiconductor layer [103]. 
9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

10. Claims 1-5 and 34-39 are rejected under 35 U.S.C. 102(e) as being clearly 
anticipated by Dawson et al. 

In regards to claim 1 , Dawson et al. show all the elements of the claimed invention in 
figs. 2 and 4H. It is a semiconductor device, comprising: a substrate [10] having a 
semiconductor layer (col. 5, lines 8-10) and a trench (the area occupied by the lower 
portion of the dielectric film [5] and the dielectric film [80]), said semiconductor layer 
being an epitaxial layer (col. 5, lines 8-10), said trench partitioning said semiconductor 
layer into a plurality of regions; an element isolating insulating film [5, 80] provided in the 
trench for partitioning said semiconductor layer into a plurality of element regions, the 
element isolating insulating film having a top surface projecting upward above a surface 
of said semiconductor layer; and a MOS type element formed within a corresponding 
one of the element regions and having a gate insulating film [86], wherein: a difference 
in height from the substrate between the top surface position of said element isolating 
insulating film [5, 80] and the top surface position of said semiconductor layer is at least 
three times as large as the thickness of said gate insulating film. 

In regards to claim 2, Dawson et al. show all the elements of the claimed invention in 
figs. 2 and 4H. It is a semiconductor device, comprising: a substrate [10] having a 
semiconductor layer (col. 5, lines 8-10) and a trench (the area occupied by the lower 
portion of the dielectric film [5] and the dielectric film [80]), said semiconductor layer 
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being an epitaxial layer (col. 5, lines 8-10), said trench partitioning said semiconductor 
layer into a plurality of regions; an element isolating insulating film [5, 80] provided in the 
trench for partitioning said semiconductor layer into a plurality of element regions, the 
element isolating insulating film having a top surface projecting upward above a surface 
of said semiconductor layer; and a MOS type element formed within a corresponding 
one of the element regions and having a gate insulating film [86], wherein: a difference 
in height from the substrate between the top surface position of said element isolating 
insulating film [5, 80] and the top surface position of said semiconductor layer is at least 
10 nm (the thickness of the upper portion of the dielectric film [5] measured between the 
top surface of the dielectric film [5] and the top surface of the semiconductor layer is 
about 1050 nm). 

In regards to claim 3, Dawson et al. show all the elements of the claimed invention in 
figs. 2 and 4H. It is a semiconductor device, comprising: a substrate [10] having a 
semiconductor layer (col. 5, lines 8-10) and a trench (the area occupied by the lower 
portion of the dielectric film [5] and the dielectric film [80]), said semiconductor layer 
being an epitaxial layer (col. 5, lines 8-10), said trench partitioning said semiconductor 
layer into a plurality of regions; an element isolating insulating film [5, 80] provided in the 
trench for partitioning said semiconductor layer into a plurality of element regions, the 
element isolating insulating film having a top surface projecting upward above a surface 
of said semiconductor layer; and a MOS type element formed within said element 
region and having a gate insulating film [86] and a metal gate electrode [96] formed 
thereon, wherein: said gate insulating film and said metal gate electrode are formed on 
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a top surface and sides of the semiconductor layer in said element region which are not 
covered with said element isolating insulating film (see fig. 2). 

In regards to claim 4, Dawson et al. further disclose the difference in height from said 
substrate between the top surface position of said semiconductor layer and the top 
surface position of said element isolating insulating film is at least five times as large as 
a thickness of said gate insulating film. 

In regards to claim 5, Dawson et al. further disclose the MOS element includes a 
source/drain region [94] and the difference in height from said substrate between the 
top surface position of said semiconductor layer and the top surface position of said 
element isolating insulating film is substantially at least a junction depth of said 
source/drain region. 

In regards to claim 34, Dawson et al. further disclose said element isolating 
insulating film [5, 80] and said gate insulating film [86] are formed in different steps. 

In regards to claims 35-37, Dawson et al. further disclose said element isolating 
insulating film [5, 80] and said element region make an interface which is substantially 
perpendicular to a top surface of said semiconductor layer. 

In regards to claims 35-37, the process limitation of how the element isolating 
insulating film is formed has no patentable weight in claim drawn to structure. Note that 
a "product by process" claim is directed to the product per se, no matter how actually 
made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). See also In re Brown, 173 
USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; In re Avery, 
186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does not deal with this 
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issue); and In re Marosi et al, 21 8 USPQ 289, all of which make it clear that it is the 
patentability of the final product per se which must be determined in a "product by 
process" claim, and not the patentability of the process, and that an old or obvious 
product by a new method is not patentable as a product, whether claimed in "product by 
process" claims or not: Note that applicant has the burden of proof in such cases, as 
the above caselaw makes clear. 

Thus, the phrase "thermally grown" is thus non-limiting. 

In regards to claims 38 and 39, Dawson et al. further disclose a metal gate electrode 
[96] formed on the gate insulating film [86], said gate insulating film and said metal gate 
electrode being formed on a top surface and sides of the semiconductor layer in said 
element region which are not covered with said element isolating insulating film (see fig. 
2). 

1 1 . Applicant's arguments filed 9/7/04 have been fully considered but they are not 
persuasive. 

It is urged, in page 15 of the remarks, that Yamazaki never discloses the trench and 
the element isolating insulating film as claimed in claims 1 and 2. However, the area 
occupied by the lower portion of the oxide film [110] in Yamazaki is considered as a 
trench and the oxide film [110] is considered as the element isolating insulating film. 
Therefore, Yamazaki does disclose the trench and the element isolating insulating film 
as claimed in claims 1 and 2. 

12. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven Loke whose telephone number is (571 ) 272- 
1657. The examiner can normally be reached on 7:50 am to 5:20 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (571) 272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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